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ABSTRACT 
Seed samples of Green gram, Black gram, Chickpea and Pigeon pea were collected from fields, 

market places from Nanded, Maharashtra, India, for isolation of common borne fungi and study their 
effects on seed germination as well as length of shoots and roots of seedlings in different tested plants. 
Six of seeds borne fungi, i.e. Aspergillus flavus, Aspergillus fumigatus and Aspergillus niger, 
Drechslera tetramera, Fusarium moniliforme, Rhizopus stolonifer were common isolated mycoflora. 
The isolated fungi reduced the above parameters when compared with the controls. The seedling 
emergence vigor was in the ranges of 278.7-399.1, where the SVI of Chickpeawas highly affected, 
followed by Black gram, Pigeon pea and Green gram, respectively. 
 
Keywords: Black gram, Chickpea, common seed-borne fungi, Green gram, Pigeon pea, Seedling vigor 

index 

 
Introduction 

Over of 800 million peoples having no access to adequate foods and about two billion faced 
with hunger and malnutrition (Oladipo et al., 2015). Therefore, legumes are an important and reliable 
crop for the food gap. Especially such crops contain many important nutrients such as proteins, 
carbohydrates, natural salts, and others. Green gram (Vigna radiata L.) seeds contain being 24g 
proteins, 56.7 g carbohydrates, 0.47mg thiamin, 0.27mg riboflavin and 0.9 mg iron /100g of seeds 
(Shakuntala and Shadaksharaswamy, 1987). Black gram (Vigna mungo L.) seeds contain being 24g 
proteins, 59.6gcarbohydrates, 385 mg phosphorus, 10.2mg iron, 0.42 mg thiamin, 0.20mg riboflavin, 
2mg niacin and 3 mg Vitamin C/100g of seeds (Shakuntala and Shadaksharaswamy, 1987). Chickpea 
(Cicer arietinum L.) seeds contain being 20.5gproteins, 59.6 g carbohydrates,0.30mg thiamin, 0.15 
mg riboflavin, 2.9 mg niacin, phosphorous 379 mg/ 100g of seeds (Shakuntala and 
Shadaksharaswamy, 1987). Pigeon pea (Cajanus cajan L.) seeds contain being 20.4 g proteins, 60.4 g 
carbohydrates, 0.45mg thiamin, 2-9 mg niacin, 0.19 mg riboflavin and 7g quality of fibers / 100g of 
seeds (Shakuntala and Shadaksharaswamy, 1987).  

Legumes seeds are contaminated during storage or after harvest with many fungi that may 
affect seed viability or the formation of mycotoxins that affect human and animal health. Toory et al 
(2005) revealed that fungi of Aspergillus niger, Aspergillus flavus, Rhizoctonia spp. Rhizopus spp. 
Fusarium spp. Alternaria spp. Curvularia spp. and Ascochyta spp. were the common mycoflora in 
Chickpea seeds. Arshad and Khan (2019) also isolated nine pathogenic fungi i.e. Alternaria alternata, 
A. flavus, A. niger, Aspergillus oryzae, Fusarium oxysporum, Macrophomina phaseolina, Mucor sp., 
Penicillium italicum and Sclerotium rolfsii from Chickpea seeds. Among these, Mucor sp., P. 
italicum, F. oxysporum and A. alternata were more abundant the fungal species.  

Seed contaminants also affect the strength of the resulting seedlings. Vidyasekaran et al. (1970) 
studied retardation in seedling growth due to different seed-borne fungi of paddy, where infected seed 
becomes inefficient in terms of seedling vigour index (SVI), seed germination (SG) and seedling 
emergence. Abdul Baki and Anderson (1973) studied seedling vigor in Soybean seeds with variable 
indexes. Ghewande and Nagaraj (1987) studied adverse effects of A. flavus on SG and SVI of 
groundnut causing yield losses and increase in consumption of contaminated grain with mycotoxins 
which causes different health problems including death (Binyam and Girma, 2016). Vasava et al. 
(2018) showed that the SG, seedlings length as well as SVI of cowpea cultivars were reduced by all 
isolated seeds mycoflora, i.e. Rhizopus sp., F. oxysporum, Aspergillus terreus, A. niger, A.flavus, A. 
fumigatus, A. alternata and M. phaseolina in the ranges of 27.50 - 85.75%, 6.00 - 7.92 cm and 185.62 
- 671.22 in all the tested plant, respectively. 
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This work is aimed to isolate and identify the common seeds- borne fungi in four legume seeds, 
i.e. Green gram, Black gram, Chickpea and Pigeon pea and study their effects on seedling vigor index. 

 
Materials and Methods 
 
1. Seed samples collection: 

Ten of seed samples (about it is 100g) of pulses Green gram, Black gram, Chickpea and Pigeon 
pea were collected from fields, market places from Nanded, Maharashtra, India, according to methods 
prescribed by Neergaard (1977). A composite seeds sample (100g), was made by mixing the 
individual seed samples, for each of plant crop was preserved in gunny bags at room temperature 30 - 
35 ºC and moisture about 10% during the studies. 

 
2. Detection of seed mycoflora: 

The common seeds-borne fungi in different plant seeds were detected by moist blotter (B) and 
agar (A) plate methods as recommended by ISTA (1966), De Tempe (1970), Neergaard (1977) and 
Agrawal (1981). 

 
2.1. Moist blotter plate method: 

In moist blotter plate method; a pair of white blotter papers (8.5 cm diameter) was jointly 
soaked in sterile distilled water and placed in pre-sterilized Petri-plates (10 cm diameter). Ten seeds 
were placed at equal distance aseptically on the moist blotter paper. The plates were incubated at 
room temperature 30-35ºC and moisture of 98% for ten days. On eleventh day the seeds were 
examined under microscope for the preliminary determination of seed mycoflora. The resulted fungi 
found on each of plant seeds were isolated on potato dextrose agar (PDA) slants for further studies. 

 
2.2. Agar plate method:  

In agar plate method; 25 ml of sterilized PDA medium of pH 5.6 was poured in each of pre-
sterilized Petri-plate (10 cm diameter). The Petri-plates were allowed to cool at room temperature; 
then ten seeds of tested pulses were placed at equidistance under aseptic condition. The plates were 
incubated at room 30ºC to 35ºC and moisture 98% for ten days. On eleventh day the seeds were 
examined .The resulted seed-borne fungi found on each and every seed were isolated and maintained 
on PDA slants for further studies. 

 
2.3. Identification of isolated fungi: 

All isolated fungi identified by their morphological and cultural characters using manual given 
by Subramanian (1971), Neergaard and Mathur (1980), Jha (1993) and Mukadam (1997). 

  
3. Preparation of spore suspension: 

 Spore suspension of each common seed-borne fungus were prepared separately by adding 10 
ml of sterile distilled water into the sporulating pure cultures of fungus maintained on PDA slants for 
seven days at 30±2ºC. Then, the spores were discarded in distilled water was used as spore 
suspension. 

 
4. Infestation of plant seeds with spore suspension: 

In order to study the effect of common seed-borne fungi, healthy seeds of Green gram, Black 
gram, Chick pea and Pigeon pea were surface sterilized with 1% sodium hypochlorite. Then, the seeds 
were washed repeatedly with sterilized distilled water to remove traces of sodium hypochlorite. After 
washing, the seeds were drying and then the seeds were separately treated with spore suspension of 
each seed-borne fungus. The plant seeds were treated with sterile distilled water as control. These 
seeds were incubated in sterilized moist blotters at room temperature for ten days as mentioned 
before. After incubation period, the seed germination (%), shoot length (cm) and root length (cm) and 
were recorded separately. 
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5. Seedling vigor index (SVI): 
Seedling vigor index (SVI) calculated on the basis of seed germination, shoot length and root 

length after ten days of incubation, where the ISTA congress in 1977 adopted the definition of seed 
vigor as the sum total of those properties (Thippeswamy and Lokesh, 1977).  

 
Results and Discussion 

Results revealed that A. flavus, A. fumigatus, A. niger, Drechslera tetramera, Fusarium 
moniliforme and Rhizopus stolonifer were the common seeds borne fungi in seeds of Green gram, 
Black gram, Chickpea and Pigeon pea. These results are in agreement with those recorded by Urooj et 
al. (2019). They revealed that A.alternata, Alternaria solani, A. niger, A. flavus, A. fumigatus, A. 
terrus, Cladosporium spp., Curvularia spp, Colletotrichum capsici, F. oxysporum, Penicillium spp 
and Rhizopus spp. were the common fungi in seeds of Chilli, Tomato and Pea. Vasava et al. (2018) 
mentioned that Rhizopus sp., F.oxysporum, A. terreus, A. niger, A. flavus, A. fumigatus, A. alternata 
and M. phaseolina were the common seeds mycoflora in cowpea cultivars.  

The Green gram seed when artificially infected with isolated seeds borne fungi, the seed 
germination (%) was ranged from 30.0 to 80.0%, compared to 100.0 % in the control, where A. niger 
has the highest effective. The shoot lengths were in the ranges of 1.5-4.0 cm in infected seeds, 
compared to 6.3cm in the control, where A. niger also highly reduced the shoot length. The root 
length of resulted Green gram seedlings was in the ranges 2.2-4.2 cm, compared to 5.1cm in the 
control, A. fumigatus has the highest effective against root length (Table, 1). The seed germination 
(%) of seeds borne fungi treated Black gram seeds was ranged from 30.0 to 89.0% , compared to 90% 
in the control, where A. niger also the highest effective. The shoot and root  lengths were in the ranges 
of 1.0-3.1  and 0.0-4.1 cm in infected seeds, compared to 5.0 and 4.1cm in the control, where A. flavus 
was the highest effective in reducing the two growth parameters (Table, 1).  

 
Table 1: Effect of isolated seeds-borne fungi on seeds germination (%) and shoot & root lengths (cm) 

of seedlings in Green gram a Black gram in vitro tests. 

 
Common seed-borne 

fungi 

Seeds germination and plant growth of 
Green gram  Black gram 

Seeds 
germination 

Shoot  
length 

Root 
length 

Seeds 
germination 

Shoot  
length 

Root 
Length 

% 
Red. 
% 

cm 
Red. 
% 

cm 
Red. 
% 

% 
Red. 
% 

cm 
Red. 
% 

cm 
Red. 
% 

Aspergillus flavus 40.0 60 2.2 65 3.1 39 50.0 44 1.0 80 0.0 100 
Aspergillus fumigatus 50.0 50 2.0 68 2.2 57 89.0 1 2.1 58 4.1 0 
Aspergillus niger 30.0 70 1.5 76 3.0 41 30.0 67 2.2 56 3.1 24 
Drechslera tetramera 60.0 40 4.0 37 3.4 50 60.0 33 2.1 58 4.1 0 
Fusarium moniliforme 70.0 30 3.0 52 3.8 26 70.0 22 3.1 38 3.2 22 
Rhizopus stolonifer 80.0 20 2.2 65 4.2 18 40.0 56 2.1 58 4.1 0 
Control 100.0 - 6.3 - 5.1 - 90.0 - 5.0 - 4.0 - 
Mean 61.4  3.0  3.5  61.3  2.5  3.2  

 
The seed germination (%) of artificially infected Chickpea seeds was ranged from 20.0 to 

60.0%, compared to 100.0% in the control, where D. tetramera has the highest effective. The shoot 
and root lengths were in the ranges of 0.0-3.1 and 1.1-5.2cm in infected seeds, compared to 3.4 and 
6.1cm in the control, respectively. D. tetramera highly reduced the shoot length being 100%, while A. 
niger highly reduced the root length being 82%. The seed germination (%) was ranged from 40.0 to 
80.0% in Pigeon pea seeds when treated with isolated seeds borne fungi, compared to 90.0% in the 
control. The shoot and root  lengths were in the ranges of 0.0-3.2  and 1.0-4.1 cm in infected seeds, 
compared to 3.3 and 4.2cm in the control, where A. niger was the highest effective in reducing the 
two growth parameters being 100 and 76%, respectively  (Table 2). Our results revealed that the 
germination of Chickpea seeds less affected with isolated fungi, followed by seeds of Black gram, 
Green gram and Pigeon pea, where The fungus of D. tetramera has most inhibitory effects on 
Chickpea seeds (100%), followed by A. niger in each of Green gram (70%) & Black gram (67%) and 
A. flavus in Pigeon pea (56%), respectively.  
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Table 2: Effect of isolated seeds-borne fungi on seeds germination (%) and shoot & root lengths (cm) 
of seedlings in Chickpea and Pigeon pea in vitro tests. 

 
Common seed-borne 

fungi 

Seeds germination and plant growth of 
Chickpea  Pigeon pea  

Seeds 
germination 

Shoot 
 length 

Root 
length 

Seeds 
germination 

Shoot 
 length 

Root 
Length 

% 
Red. 
% 

cm 
Red. 
% 

cm 
Red. 
% 

% 
Red. 
% 

cm 
Red. 
% 

cm 
Red. 
% 

Aspergillus flavus 30.0 70 2.0 41 2.1 66 40.0 56 1.1 67 4.1 2 
Aspergillus fumigatus 60.0 40 3.1 9 5.2 15 70.0 22 3.2 3 4.1 2 
Aspergillus niger 40.0 60 1.0 68 1.1 82 60.0 33 0.0 100 1.0 76 
Drechslera tetramera 20.0 80 0.0 100 1.2 80 80.0 11 3.2 3 3.4 19 
Fusarium moniliforme 60.0 40 2.2 35 3.4 44 60.0 33 1.2 64 1.1 74 
Rhizopus stolonifer 50.0 50 2.1 38 4.1 33 70.0 22 3.1 6 4.0 5 
Control 100.0 - 3.4 - 6.1 - 90.0 - 3.3 - 4.2 - 
 Mean 51.5  2.0  3.3  67.1  2.0  3.2  

 
The seedling vigor index of Green gram, Black gram, Chickpea and Pigeon pea seeds was 

402.91, 351.13, 278.69 and 389.41 respectively (Table 3). Results revealed the SVI of Chickpea was 
highly affected (278.69), followed by Black gram (351.13), Pigeon pea (389.41) and Green gram 
(402.91), respectively. The obtained results are in agreement with those recorded by Chaudhari et al. 
(2018). They reported that highest seedling vigor index was shown by Phoma sp. being 714.08 in V. 
radiata seeds. Nawaz et al. (2019) indicated that isolated fungi from Chilli, Tomato and Pea, seeds, 
showed seedling vigor being 271.3, 416.2 and 572.8 in above plant seeds, respectively. Vasava et.al. 
(2018) showed that isolated seeds mycoflora reduced seed germination, seedlings length and SVI 
between cowpea cultivars. 
 
Table 3: Seedling vigour index (SVI) of test pulses: Green gram (Vigna radiata L.), Black gram 

(Vigna mungo L.), Chickpea (Cicer arietinum L.) and Pigeon pea (Cajanus cajan L.) 

Test pulse 
Mean of (shoot length + root 
length) X seed germination 

Seedling vigor  
index 

Green gram (3.02+3.54) x 61.42 402.91 
Black gram (2.51+3.22) x 61.28 351.13 
Chick pea (2.11+3.31) x 51.42 278.69 
Pigeon pea (2.62+3.18) x 67.14 389.41 

 
It is clear that considerable influences of seed-borne fungi on seed germination shoots and root 

length as well as the seedling vigor index, where fungal infection not affects seed heath only, but 
adversely affects consumer too. These fungi adversely affect the morphological features and 
physiological features of the seeds. Morphological adversities are shrivelling, textural defacement, 
colour deviations, whereas physiological deformities may comprise formation of mycotoxins within 
the seed as a result of pathogenesis, where various toxins are formed during host pathogenic 
interactions. These mycotoxins make the seed inconsumable. Such common toxins are Aflatoxin 
generated by Aspergillus species. These toxins are often carcinogenic. Therefore, the control of seed-
borne fungi could be harnessed. 
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